The South Asian Association of Regional Cooperation (SAARC) marked its Silver Jubilee in 2010. The SAARC's charter, which was signed by Bangladesh, Bhutan, India, the Maldives, Nepal, Pakistan, and Sri Lanka in 1985, has many similarities to the founding charters of similar regional associations signed elsewhere. While other regional associations have made substantial progress, SAARC has yet to produce notable results. In the context of growing global economic interdependence, it is of interest to assess how far economic growth in each of the SAARC economies has influenced growth in other member countries. Adopting a vector autoregression (VAR) methodology, this paper investigates macroeconomic interdependence in the South Asian region with a view to evaluating its readiness to forge ahead with its integration efforts. The findings of the study reveal that India has been influencing economic growth in the region, as its output variability has been affecting outputs in other member countries. If SAARC has to become successful as a regional bloc, India as the biggest gainer from trade and investment relationships should take some bold steps, which would represent some readiness to part with some of the gains derived by way of trade surpluses.
I. Introduction
The South Asian regional organization, the South Asian Association for Regional Cooperation (SAARC), which was formally launched by seven nations 1 on December 8, 1985, turned twenty-five in 2010. With a combined population of 1.5 billion living on 3.8 percent of the total land area of the world, SAARC constitutes about 22 percent of the world's population. The SAARC's shares of world gross national product (GNP) and purchasing power are very small, around 2 percent and 7 percent, respectively, with the result it is home to 40 percent of the world's poor.
The proportion of world trade that SAARC accounts for is low. SAARC accounted for 1.4 percent and 2.3 percent of world exports and imports, respectively, in 2008~2010 as against the share of the European Union in world exports and imports being around 44.4 percent and 44.7 percent. Another regional trade group, ASEAN 2 , accounts for 4.2 percent of exports and 4.5 percent of imports.
Intra-regional trade of SAARC is insignificant at around 5 percent of total trade as compared to intra-regional trade in other regional groupings: 62.4 percent in the European Union, 55.2 percent in NAFTA 3 , and 35.3 percent in ASEAN. The reasons for slow growth in intra-regional trade are obvious. Deep rooted mistrust and the continued existence of contentious issues, especially between India and Pakistan have to be removed and resolved, if SAARC is to become effective.
Though SAARC has yet to emerge as a significant trade group, progress towards integration arrangements has helped to record increases in foreign direct investment (FDI) inflows in recent years, since an assured regional market for manufactured goods with tariffs being lowered over a period of years has attracted investors. SAARC's share of developing countries' total FDI inflows has risen from 1.6 percent in 1990 to 7.9 percent in 2008.
Marking the Silver Jubilee of SAARC in 2010, a large body of popular articles and academic studies evaluating the performance of SAARC has been published since 2011 4 . Expectedly, these studies have compared and contrasted SAARC's achievements with those of regional organizations elsewhere, including MERCOSUR 5 and NAFTA, which also turned jei Vol.27 No.4, December 2012, 584~608 T. K. Jayaraman and Chee-Keong Choong 586 25 in 2010. The performance evaluation studies measured their success in terms of indicators, which are used to evaluate the impact of trade liberalization and other integration policies.
One of these indicators is the rise in the share of regional trade in the total trade of the member countries of the regional organization under scrutiny. Another measure is the growth in the degree of macroeconomic interdependence of member countries, which is considered "real" or "de facto" integration (De Lombaerde and Van Langenhove (2005) ). Interdependence evolves not only from a rise in the quantum of intra-regional trade but also stems from the "evolution of regionness", which emanates from various measures. These comprise institutional improvements, which are introduced in steps from time to time as well as from coordination mechanisms, including annual summits at the highest level and periodical meetings of committees of officials for monitoring the process of regional integration. According to Hettne (1999) and Hettne and Söderbaum (2000) , regionness is a central concept in the new regionalism approach towards interdependence, which can be assessed on different dimensions: economic, political, cultural, security, and infrastructural (De Lombaerde and Van Langenhove 2005) .
There have been a substantial number of studies analyzing the patterns of regional trade in South Asia 6 , both prior to the signing of the SAARC charter and subsequent period since 1985. However studies on the macroeconomic interdependence of South Asian economies are limited in number 7 . The present study, which is an addition to the contributions on the subject, is different from the approach adopted by earlier ones. By adopting a vector autoregression (VAR) methodology and by undertaking variance decomposition (VDC) analysis, besides utilizing more recent data (1981~2010), we in this paper propose to investigate how fluctuations in the output of each of the SAARC countries 8 influenced the outputs of other countries in the regional group. This paper is organized on the following lines: the second section gives a brief review of SAARC initiatives for promoting regional cooperation and progress in different spheres of activities; the third section briefly reviews the findings of the empirical studies undertaken so far; the fourth section outlines the methodology adopted for the study; the fifth section reports the results of the empirical study; and the sixth and final section presents a summary and conclusions.
Argentina, Brazil, Paraguay, and Uruguay. Mercosur's origins can be traced back to 1985 when Argentina and Brazil signed the Argentina-Brazil Integration and Economics Cooperation Program.
6 These pre-SAARC studies are: Jayaraman (1978) and Bhuyan (1979) . The leading post-SAARC studies include Panagariya (2003) , Pitigala (2005) , Baysan, Panagariya, and Pitigala (2006) , Bhuyan (2008) , Singh (2009), Raghuramapatruni (2010) , Wadhwa (2010), and Jha (2011) .
7 These studies include Ranjan, Jain and Mukherji (2007) , Maskay (2003) , Jayanthakumaran and Lee (2006) , Chowdhury (2004) , and Saxena (2005) . 8 As data series for Afghanistan and the Maldives on a consistent basis are not available, our study focuses only on six countries. 
II. Background
The charter founding SAARC in 1985 was signed by seven nations: Bangladesh, Bhutan, India, the Maldives, Nepal, Pakistan, and Sri Lanka. The seven countries were joined by Afghanistan in 2007. Selected key economic indicators of the SAARC countries are given in Table 1 . The charter did not have a clearly defined provision for economic and trade cooperation. The only motivating force at the time was the desire to restore peace and order in the region after the birth of Bangladesh in 1971, following a military conflict between India and Pakistan. In fact, the initiative came from Bangladesh (Delinić 2011) , as it proposed regional cooperation for promoting peace, stability, amity, and progress in the region. Discussing the various aspects of SAARC, Desai (2010) notes that non-economic objectives 9 were the dominant factors behind regional cooperation efforts in all regions in the past, which is not uncommon in the initial years of the formation of regional groups. The objectives of promoting intra-regional trade and improving economic relations in other ways were not high on the agenda until 1993. The reason for this is obvious as all the South Asian nations were all inward looking until the early 1990s, as they were committed to the goal of self-sufficiency through import substitution. Drawing a parallel between SAARC and the Association of Southeast Asian Nations (ASEAN), which was established in 1967 , Panagaria (2003 observed that since political objectives were considered more important, progress in 9 Desai (2010) lists the following objectives which influenced regional cooperation arrangements elsewhere: (i) countering common external threats to security (European integration: totalitarianism and the threat of the spread of Soviet dominance); (ii) minimizing interstate conflicts and building stability and peace in the region (ASEAN: making peace with aggressive regional power Indonesia in the face of the threat of Red China) ; and (iii) harvesting opportunities and managing issues in the region that require collaboration between two or more states (Europe and SAARC: cooperative arrangements for sharing river water and other natural resources). intra-regional trade was negligible during the first decade of their existence. Table 2 presents shares of regional trade in the total trade of the regional groups. In 1980 and 1990, ASEAN's share was 15.9 percent and 17 per cent, respectively; and the corresponding figures for SAARC were 3.5 percent and 2.7 percent. Preoccupation with political objectives, such as regional stability and conflict resolution, rather than economic cooperation was identified as the chief reason for slow progress 10 . 11 12 13 Jain and Singh (2009) The original five-member ASEAN, which came into existence in 1967, launched the ASEAN Preferential Trade Area only ten years later in 1977. In the same way, ten years after its establishment in 1985, SAARC nations realized the importance of developing greater 10 In response to the criticism that it had not made much progress in intra-regional trade, the then Secretary General of ASEAN, Rodolfo Severino is reported to have pointed out that the performance of a regional cooperation arrangement "should relate to its own characteristics and objectives and that − we must first of all be clear about what ASEAN is and what it is not, what it can and what it cannot or was not meant to do…The important thing is that ASEAN has to be measured against the purposes that it has set for itself and the limitations it has imposed on itself" (Desai 2010: 14) .
11 ASEAN +3 represents ASEAN countries plus three more countries: Japan, South Korea, and China 12 GCC stands for the Gulf Cooperation Council, which comprises six member countries: Bahrain, Kuwait, Oman, Qatar, Saudi Arabia, and United Arab Emirates which was established in 1981 by an agreement between the six countries known as the GCC States. Following a customs union in 2003, the GCC common market was launched on January 1, 2008. The common market grants national treatment to all GCC firms and citizens in any other GCC country, and in doing so removes all barriers to cross-country investment and services trade.
13 APEC, which stands for Asia Pacific Economic Cooperation, is the premier forum set up in 1989 for facilitating economic growth, cooperation, trade, and investment in the Asia-Pacific region. It has no treaty obligations and decisions made within APEC are reached by consensus and commitments are undertaken on a voluntary basis. APEC comprises 21 economies: Australia; Brunei Darussalam; Canada; Chile; the People's Republic of China; Hong Kong, China; Indonesia; Japan; the Republic of Korea; Malaysia; Mexico; New Zealand; Papua New Guinea; Peru; the Republic of the Philippines; the Russian Federation; Singapore; Chinese Taipei; Thailand; the United States of America; Vietnam. They account for about 40 percent of the world's population, 54 percent of world GDP, and 44 percent of world trade. jei Economic Integration in the Indian Subcontinent: A Study of Macroeconomic Interdependence economic relations and began to embrace the idea of promoting regional trade with a view to paving the way for increased economic integration in the region. The SAARC Preferential Trading Arrangement (SAPTA) formally entered into force in 1995, after it was signed in 1993. The SAPTA's objective was to reduce tariff and non-tariff barriers. Further, it was decided that a more favourable treatment be accorded to the region's least developed countries (LDCs), namely Bangladesh, Bhutan, Maldives, and Nepal by the three non-LDCs, namely India, Pakistan, and Sri Lanka.
Although four rounds of trade liberalisation negotiations were concluded under SAPTA, the agreement resulted in only a modest increase in regional trade 14 (Akanda 2011 , Ali and Talukder 2009 , Bhuyan 2008 , Jain and Singh 2009 , Jha 2011 , Ranjan, Jain, and Mukherji 2007 . During the first ten years of SAPTA, intra-regional trade as a share of overall trade rose from 4.1 percent in 1995 to 5.0 percent in 2005 (Akanda 2011 ). The modest increase was attributed to low product coverage, stringent rules of origin, the product by product approach to tariff concessions, and denial of concessions to products of trade interest to each other (Panagaria 2003) .
Critics were also unanimous in attributing this poor progress to "internal tension stemming from the lack of trust and security, Indo-Pakistani antagonism, and cross-border terrorism and balance of payments and debt problems of the South Asian economies" (Low 2004: 4) . Desai (2010) labeled the reasons as three categories of deficits: trust deficit, trade deficit, and institutional capacity deficit.
As the four LDCS: namely Bangladesh, Bhutan, the Maldives, and Nepal ran trade deficits with India, the dominant economy in the region, there was a chorus of protests from the leaders in the region. Stung by the harsh criticism that the biggest economy in SAARC was not fully forthcoming in its efforts to dismantle trade barriers with SAARC members, India proposed at the ninth summit held in 2002 the formation of a SAARC Economic Community (SAEC) by 2020. As a transition to SAEC, it was also decided to usher in a customs union by 2015. These suggestions paved the way for the South Asian Free Trade Area agreement (SAFTA), which was signed at the 2004 Summit. SAFTA entered into force on January 1, 2006. The member nations were committed to a step by step liberalization process with a ten year road map and were expected to lower tariffs with the maximum kept at 5 percent. The LDCs continued to be given the same facility of concessions as was given them under SAPTA.
As of 2011, SAFTA countries have cut, on an average basis, the tariff rates on basic goods from 6.1 percent to 4.0 percent, on intermediate products from 25.0 percent to 9.5 percent, and on finished products from 25.0 percent to 18.3 percent (Akanda 2011) . However, the delicate part of concessions which regards the freedom to maintain sensitive lists (SLs) of products has jei Vol.27 No.4, December 2012, 584~608 T. K. Jayaraman and Chee-Keong Choong yet to be satisfactorily handled. The SLs relate to goods whose tariff protection would continue without any tariff cut. The SAFTA required the member countries to cut their sensitive lists by 20 percent 15 . The times series on intra-regional trade indicate that regional trade is not more than 5 percent of the total trade of the member countries. Tables 3 and 4 present trends on intraregional exports and imports. The share of SAFTA regional exports in its total exports rose from 3.4 percent in 1990 to a maximum of 6.6 percent in 2008. In 2009, it declined to 5.7 percent. Bhutan and Nepal, being landlocked countries, had high shares of regional exports at 97.0 percent and 71.0 percent, respectively. Share of intra-regional imports of SAFTA in its total imports was very low at 2.7 percent in 2009 as against 2.1 percent in 1990. India's share in 2001 was around 1.0 percent, whereas the shares of the two landlocked countries were high. Thanks to bilateral trade agreements with India, intra-regional import trade shares of Bangladesh and Sri Lanka have been on the rise since 1990. Chandra and Kumar (2008) list the following the factors responsible for poor growth in intra-regional trade amongst SAARC nations: (i) the liberalization of trade under SAFTA has been much less ambitious than what the countries have been pursuing on their own under the WTO framework; (ii) although the agreement became effective on January 2006, LDCs were given concessions that lengthened the time-frame for liberalizing trade with the result that SAFTA will not be fully operational until 2016; (iii) services trade is totally omitted from SAFTA; (iv) SAFTA did not address the issues of non-tariff barriers among the countries of the region; and (v) restrictive rules of origin, continuance of large negative lists, and a limited number of products for tariff concessions have proved to be difficult hurdles. Furthermore, the continued denial of most favoured nation (MFN) status to India by Pakistan, despite the MFN status bestowed earlier in 1996 by India on Pakistan has also limited the process of trade liberalization in the region Aside from BTAs within the region, India and Bangladesh have been looking to the east by developing closer relations with Thailand and Myanmar. Having missed the opportunity in the early years, South Asian countries have begun to build contacts with adjoining countries in East Asia for fostering sub-regional cooperation. These efforts are a result of two policies: the 'Look West' policy of Thailand and ASEAN and the 'Look East' policy of India and South Asia. The Bay of Bengal Initiative for Multi-Sectoral Technical and Economic Cooperation (BIMSTEC), formed in 1997 by Bangladesh, India, Sri Lanka, and Thailand, joined later by Bhutan, Myanmar, and Nepal, is expected to come into force in 2012 for liberalizing trade and investment flows, besides tackling other areas including counter-terrorism and transnational crimes. As Delinić (2011) . In 2007, India after assuming the chairmanship of SAARC took some forward looking steps. These included measures to provide free market access to imports from its LDC neighbours. Other steps were (i) commitment to reduce the Indian negative list; (ii) unilateral liberalization of visas; (iii) improving regional connectivity for imports; (iv) addressing issues relating to trade facilitation; (v) setting up a world class South Asian University; (vii) promoting South Asian textiles through textile exhibitions and a SAARC fashion festival in Delhi and (vii) setting up a SAARC food bank to collectively meet the region's emergencies and shortages.
Further fresh initiatives by India in 2009 and 2010 have allowed Bangladesh, India, Nepal, and Bhutan to make progress on the issue of transit regulations for goods and passenger transportation and on the use of deep-sea ports. Further, aside from the declared readiness on the part of India to provide greater market access for Bangladesh's textiles such as readymade garments, new initiatives such as the 30-year Ganges Water Treaty in 1996 to share water of the Teesta 19 and other common rivers and greater border trade in the north-east and settling disputed patches of territory and other security-related matters on the long border that the countries share would bring greater integration of neighbouring countries.
With the rise in intra-regional trade, foreign direct investment flows have also increased. Drawing parallels to East Asian experiences, where production networks were expanded through foreign direct investment (FDI) inflows by multinational enterprises, Lamberte (2005) refers to the emergence of similar patterns in SAARC countries. Bilateral trade agreements between India and Nepal encouraged Indian enterprises to locate their production bases in Nepal, since intra-industry trade had been on the increase. Intra-industry trade examples are: (i) Bangladesh/India: manufacturing shirts, sacks, and plastics; (ii) India/Bhutan: sweetened flavoured water, tubes, and pipes; (iii) India/Maldives: air-conditioning machines and water pumps; (iii) India/Nepal: manufacture of tooth paste, household and laundry soaps and detergents; and (iv) India/Sri Lanka: manufacture of printing paper; soap cutting, and moulding machinery (Mukherji 2004) .
These and other FDI inflows are expected to lead to an eventual emergence of macroeconomic interdependency in the region. Growth in a given country would then influence economic growth trends in other countries in the region, which are increasingly brought closer through the rise of intra-regional trade and regional FDI flows. Growing macroeconomic interdependence in a region over time would therefore determine the suitability of the 18 Delinić (2011) notes the contribution of SAARC with the following words: "SAARC has managed to create situations, institutions and forums where Heads of State have had to shake each others' hands and go into talks together. SAARC has tackled important topics for the region such as a social charter, development agreements and even the sensitive subject of fighting terrorism and has achieved some good results. The food and development banks are important steps in the right direction. Exchanges in the areas of civil society and science have become one of the pillars of South Asian integration efforts."
19 The much awaited decision on the sharing of Teesta river water was postponed at the last minute during the Indian Prime Minister's state visit to Bangladesh in September 2011 in the face of protests from the Indian State of West Bengal, which is adjacent to Bangladesh (BBC 2011).
jei Vol.27 No.4, December 2012, 584~608 T. K. Jayaraman and Chee-Keong Choong economies concerned, whether they could deepen their economic integration through the next logical steps of greater harmonizing measures including monetary integration. We now proceed to investigate the degree of macroeconomic interdependence in the SAARC region with a brief review of the limited number of studies on macroeconomic interdependence in the Indian subcontinent.
III. Review of Empirical Literature
There are not many studies investigating the macroeconomic interdependence of South Asian economies unlike the large number of studies on trade aspects, including trade patterns, intra-regional trade, and bilateral and free trade agreements both within and outside the region. The empirical studies on macroeconomic aspects examined topics ranging from the convergence of per capita incomes in the South Asian economies to assessment of optimum currency area criteria, fulfillment of which are required for the formation of a South Asian currency union. This section seeks to review these contributions.
In his study of three concepts of convergence, namely s convergence, b convergence, and conditional b convergence (bc) in the seven South Asian countries during 1962~2000, Chowdhury (2004) came to the conclusion that there was a clear absence of per capita income convergence, as there was rising per capita income dispersion in the region. Chowdhury attributed the absence of income convergence to several reasons, one of them being weak trade links, which are considered a conduit for the transmission of technology and resources 20 . In their study, Jayanthakumaran and Lee (2009) , who studied the rising trend in trade relationships by SAARC countries with ASEAN countries in terms of free trade arrangements, were more optimistic. They were of the view that multilateralism and regional trade agreements were complementary. The two authors concluded that benefits to the region were not shared mainly due to lack of regional cooperation. Another study by Bandara and Yu (2003) was of the view that SAFTA would not benefit the region economically due to political conflicts. They felt that regional economic and political integration among the SAARC member countries was not sufficient to utilize the regional advantage of similar cultural values, low wages, and low transaction and transport costs. Saxena (2005) investigated the feasibility of a currency union amongst SAARC countries. By applying well-known optimum currency area (OCA) criteria (Mundell 1961), she came to the conclusion that that all seven countries were not ready to adopt a common currency. However, she indicated that there were some encouraging attributes such as the existence of 20 The other reasons include weak governance and prevalent corruption as well as the absence of strong long term economic policies aiming at increasing years of average schooling of the labour force, greater fiscal discipline, enhanced financial sector development, and additions to public transport infrastructure. jei Economic Integration in the Indian Subcontinent: A Study of Macroeconomic Interdependence positive shocks for major economies like India, Pakistan, and Sri Lanka. Providing a geopolitical justification for more economic cooperation among the countries, she suggested areas where cooperation could be mutually beneficial to the economies of the Indian subcontinent. Noting that intra-regional trade in the past was small for most of the SAARC countries, except Bhutan, Nepal, and the Maldives, and that there have been increases in trade for Bangladesh and Sri Lanka in the last decade, Saxena (2005) referred to the observations by Frankel and Rose (1996, 1997) that trade is an endogenous variable, and that countries are more likely to satisfy the OCA criteria ex-post, than ex-ante.
Saxena's study (2005) confirmed a similar conclusion reached by an earlier study by Maskay (2003) . By undertaking a quantitative analysis along the lines of Bayoumi and Mauro (2001) and Bayoumi and Ostry (1997) , Maskay (2003) examined the patterns of the shocks that affected SAARC countries over a twenty-one year period (1980~2000). The empirical analysis suggested that during the period surveyed, the member countries were not suitable candidates for a currency union, since they were prone to asymmetrical economic disturbances with large adjustment costs and exhibited low economic (i.e., trade and factor) integration. Maskay (2003) suggested that only deeper integration through trade and investment flows would lead to changes in the nature of shocks and reduce the cost of monetary cooperation. The next section outlines the methodology of our study, which utilizes more recent data (1981~2010) on real GDP.
IV. Methodology and Data

A. Nature of shocks
Macroeconomic interdependence is signified by the transmission of shocks from one economy to another. These shocks, which affect the aggregate supply and demand sides of a given economy, may be either internal or external. Domestic supply shocks are of two kinds: positive and negative. Positive domestic supply shocks, which boost supply, stem forth from policy reforms and institutional improvements aiming at better governance, thereby increasing productivity. On the other hand, negative supply shocks dent supply. The usual external negative shocks for economies in South Asia include a rise in oil prices or a fall in terms of trade. Domestic negative supply shocks arise from natural disasters, such as floods and cyclones, or man-made disasters, including social unrest.
Demand shocks are also of two kinds. Positive ones are those stepping up aggregate demand, including a rise in private sector activity or fiscal stimulus during periods of depressed domestic demand. Negative demand shocks, which reduce aggregate demand, usually emanate from a fall in investor confidence that decreases capital formation. These shocks might jei Vol.27 No.4, December 2012, 584~608 T. K. Jayaraman and Chee-Keong Choong originate either within or outside a country. Our study seeks to investigate macroeconomic interdependence in the SAARC region during a 30-year year period (1981~2010) and adopts a vector autoregression (VAR) modeling methodology, which assumes that all the variables included are endogenous. The VAR methodology has been utilized by notable studies on macroeconomic interdependence (Kawai and Motonishi 2005; and Takagi 2008) . This study specifically focuses on examining how shocks are transmitted each year from one particular country to another. However, the choice of the period for econometric modeling to study the impact of shocks on SAARC is dictated by the number of annual observations available.
Since two member countries, namely Afghanistan and the Maldives, do not have consistent time series of data on real GDP (RGDP), our study is confined to only six SAARC countries: Bangladesh, Bhutan, India, Nepal, Pakistan, and Sri Lanka. The United States of America (USA) (being the largest economy) is chosen as a representative of global output. In addition, we choose the output of ASEAN, as the second variable due to its growing importance outside the Indian subcontinent, since India, Bangladesh, and Sri Lanka have developed greater trade and investment relations with ASEAN. Thus, we have in all eight outputs. Table 5 presents the index numbers of eight RGDPs. The total number of annual observations is 30. All output data series, which are expressed in respective local currency units, are converted into index numbers and then transformed into respective logs for entering them into analysis. 
B. The Model
The VAR model, which comprises eight variables, is given below: The estimation of a VAR system is sensitive to the choice of particular strategy such as the ordering of the variables and lag length. We assume that initially a shock to USA affects ASEAN; shock to ASEAN affects IND; shock to IND affects BGD; shock to BGD affects BHU; shock to BHU affects NEP; shock to NEP affects PAK; and shock to PAK affects SL; whereas the output shock of SL affects none. Accordingly, we enter the variables in that order, namely: jei Vol.27 No.4, December 2012, 584~608 T. K. Jayaraman and Chee-Keong Choong
USA, ASEAN, IND, BGD, BHU, NEP, PAK, and SL.
We employ the Akaike information criterion for determining lag length.
C. Variance Decomposition
Variance decomposition analysis determines how much of the total variance in each country's output is explained by variability in the outputs of other countries. Specifically, it enables us to reach conclusions about the proportion of changes in a variable resulting from its own shocks as well as shocks to other variables in the system (Enders 1995: 311) . For instance, if shocks or innovations to the outputs of USA, ASEAN, and other SAARC countries explain none of the forecast error variance of India at all periods in the time horizon, it would mean that the economic growth of India might have evolved independently of global, ASEAN, and other SAARC members' shocks.
V. Results and Interpretations
A. Unit Root Tests
The paper uses two unit root tests to examine the order of integration of each series, namely Augmented Dickey-Fuller (ADF) and Ng and Perron (2001) unit root tests. The results suggest that the time series are non-stationary in levels (Table 6 ). However, the time series are stationary at I(1). (2001) critical value and the optimal lag is selected based on Spectral GLS-detrended AR based on SIC. The null hypothesis of the test is: a series has a unit root. The asterisks (**) denote the rejection of the null hypothesis at the 5% level of significance.
Given that the variables are all of I(1), the next step is to investigate the presence of longrun relationships between outputs of these countries. This paper uses the Johansen and Juselius (1990) procedure of examining the existence of cointegration. Using an optimal lag structure for the VAR, the results of cointegration tests are reported in Table 7 . The trace and maximum eigenvalue statistics suggest that there are six and five cointegrating vectors, respectively, for these countries. These results suggest that there is a common long-term trend which binds all six SAARC countries together with the USA and ASEAN countries. (Note) ** Significance at the 5% level.
B. Granger Causality Analysis
Having established the existence of a cointegrating relationship between all eight countries, we proceed to undertake a vector error correction modeling (VECM) in first differences. The technique is aimed at examining the short-and long-run temporal causality relationships between the output of a given SAARC member country and the outputs of other economies. The results of the Granger causality tests are exhibited in Table 8 . It is found that the error correction terms are statistically significant in all 6 SAARC countries, except for the USA and ASEAN equations.
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In the short-run, it is of interest to note that the outputs of all six SAARC countries are significantly Granger caused by shocks to the USA as well as shocks to ASEAN. Further, the fluctuation in India's output Granger causes fluctuations in the outputs of Bangladesh, Nepal, Pakistan, and Sri Lanka (but not Bhutan). This suggests that India has been playing a pivotal role in influencing output levels in the region, despite slow growth in intra-regional trade within SAARC. The causality relationships among these countries are summarized in Figure 1 . 
C. Variance Decomposition Analysis
Since all variables are stationary in their first differences, our study proceeds to employ the methodology of orthogonalized forecast error variance decomposition in first differenced form 21 , which is based on Choleski factorization with particular ordering, namely: global output, ASEAN output, and domestic output. Since our study focuses on SAARC countries, results of variance decomposition for a ten-year-ahead period with forecast errors are presented for India, Bangladesh, Bhutan, Nepal, Pakistan, and Sri Lanka in Tables 9-14. Table 15 presents the correlation coefficients matrix of the residuals. The magnitudes of the correlation coefficients are low and hence the ordering of the variables in the analysis is not of any major concern.
Variance decomposition results show that outputs of all SAARC economies are mainly explained by shocks to their own national outputs, especially in the short-and medium terms. The variation of country-specific shocks range from around 42 percent (Sri Lanka) to 81.7 percent (India) in the short-term (1 st year) and from around 8.0 percent (Bangladesh) to 41.3 percent (India) in the long-term (10 th year). The decreasing role of country-specific shocks in explaining the variation in all SAARC countries is accompanied by the increasing influence of global shocks in these economies in the medium and long-terms. USA (global shock) explains the variability in the outputs of SAARC countries in the medium (mostly from 4 th year) ranging from 8.0 percent (Pakistan and Sri Lanka), and in the long run from 20.0 percent (Nepal), to 49.0 percent (Bangladesh). All SAARC countries are greatly influenced by ASEAN countries for the first 3 years (generally more than 10 percent).
It is worth noting that in the short run (one year) India explained 11.0 percent of the variability in the outputs of Bangladesh and Bhutan, 19.0 percent in the case of Nepal and 20.0 percent in the case of Sri Lanka. Pakistan's output variance was least affected by variability in the output of India. In the long run of ten years, India's output shocks have had a steady and considerable influence on other SAARC countries' outputs, except for Pakistan's. India's output variance explains 26.0 percent of the variability in Nepal's output, followed by 20.0 percent in the case of Bangladesh and Sri Lanka and 18.0 percent in the case of Bhutan. The influence of India's output variance on Pakistan's output in the long run was observed to be the least, as it was in the short-run as well.
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VI. Summary and Conclusions
Utilizing the VAR procedure and employing variance decomposition analysis, we examined how far the economies in the Indian sub-continent are dependent on each other by focusing on three different shocks, namely the global represented by the output of the USA, shocks to the output of the immediate neighbouring region, namely ASEAN with which SAARC countries are building Pan Asian trade and investment relationships through BISTEMEC, and country-specific shocks. Using cointegration and Granger causality tests, the study findings show that despite slow progress in the deepening of intra-regional trade within the region, SAARC countries are indeed interdependent. To a great extent, bilateral trade agreements in SAARC region, including the India-Sri Lanka FTA, have been promoting greater intra-regional trade and investment flows than before, contributing to the emergence of macroeconomic interdependence in the region. This study's findings reveal that as a major player, India has been influencing economic growth in the region, as its output variability has been affecting outputs in other member countries. If SAFTA is to become successful and emerge as a meaningful regional bloc like ASEAN, some bold and decisive asymmetric initiatives on the part of India are called for. Experiences from other regions have now shown that regionalism, if purely dependent on agreements and summit talks, cannot take hold unless it is market driven. Market forces can work only if the biggest gainer from trade and investment relationships shows some readiness to part with portion of the gains experienced by way of trade surpluses. Regionalization by way of unilateral liberalization by India as a major partner, either in measured steps or all in a single jei Vol.27 No.4, December 2012, 584~608 T. K. Jayaraman and Chee-Keong Choong go, would be most appropriate. Once India gives a green light by taking the initiative, it would become easier to implement other required measures in a collective way, with much support from other members of the region (Baysan, Panagariya and Pitigala 2006 
